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BUILDUP OF RADIOACTIVE PRODUCTS 
IN THERMAL REACTORS 

II. " ' R a Targets 

by 

D. C, Stewart, E, S, Macias, 
L, J, Basiie, and J, Milsted 

This report continues a ser ies describing the buildup of isotopic pro
ducts obtained when heavy-element targets are irradiated in thermal-neutron 
fluxes at various levels. References are given in its immediate predecessor ' 
to reports where the calculation techniques used are described in detail. 

Since there is possibly less than 100 g of purified radium in exis
tence, it would seem at f irst glance that this element is an odd choice as a 
candidate for a target in a production-type reactor irradiation. The justifi-

cation for such an irradiation. 
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Fig, 1, Assumed Reaction Scheme for 226}^ Target 
l e a s t r a d i o a c t i v e m 

Other than r a d i u m i r r a d i a t i o n , the only p r a c t i c a b l e s o u r c e of "^ 

h o w e v e r , is that it is the m o s t 
d i r e c t way of obtaining the s t i l l 
r a r e r e l e m e n t , a c t i n i u m , a s p e c i e s 
whose c h e m i s t r y has s t i l l r e c e i v e d 
r e l a t i v e l y l i t t le s tudy. F r o m Fig , 1, 
it wil l be s e e n that the m o s t abun
dant a c t i n i u m i so tope p r o d u c e d 
f rom r a d i u m i r r a d i a t i o n is " ' A c , 
the l o n g e s t - l i v e d i so tope of the 
e l e m e n t , and t h e r e f o r e the one of 
m o s t i n t e r e s t to the r e s e a r c h 
c h e m i s t anxious to work with the 
l e a s t r a d i o a c t i v e m a t e r i a l p o s s i b l e , 

Ac is by 
l a b o r i o u s p r o c e s s i n g of u r a n i u m o re r e s i d u e s to r e c o v e r the minu te amoun t 
of the nuc l ide p r e s e n t in n a t u r e . 

^ ^ ' A C is a l s o of s o m e i n t e r e s t a s a p o s s i b l e hea t s o u r c e , s i nce it a c t s 
a s the p a r e n t of a cha in of a lpha e m i t t e r s . This app l i ca t ion , h o w e v e r , wi l l 
p robab ly a l w a y s be r e s t r i c t e d in v iew of the difficulty of obtaining the nuc l ide 
in any quant i ty . T h e r e a r e a l s o s e v e r a l i n t ense g a m m a e m i t t e r s among the 
d a u g h t e r s in t he d e c a y cha in of the nuc l ide . T h e s e would p r e s e n t s o m e p r o b 
l e m s in handl ing the m a t e r i a l for hea t s o u r c e a p p l i c a t i o n s . 

G r o v e , R u s s e l l , and Orr^ c a l c u l a t e d the bui ldup of " ' A c and " ' T h 
f r o m r a d i u m i r r a d i a t e d in f luxes r ang ing f r o m lO'^ to 5 x 10 n / c m - s e c . 
In t h e s e c a l c u l a t i o n s , they u s e d a d e s t r u c t i o n c r o s s s ec t i on for Ac of 
493 b , s u b s t a n t i a l l y l e s s than the 830 b now r e c o m m e n d e d . ' Hanson,* a l s o 





c a l c u l a t e d y i e l d s of ^ ^ ' A C for cond i t ions in the M a t e r i a l s Tes t i ng R e a c t o r - -
a t h e r m a l flux of 2 x lO'* and a fas t flux of 1 x lO''* n / c m ^ - s e c . He a l s o used 
the lower d e s t r u c t i o n c r o s s s e c t i o n for ^ ^ ' A C . M o r e r e c e n t l y , F o s t e r ' has 
e x a m i n e d ^ ^ ' A C a s a p o s s i b l e h e a t s o u r c e and c a l c u l a t e d y i e l d s of a c t i n i u m 
f r o m r a d i u m i r r a d i a t e d a t four d i f fe ren t f luxes . He did not c o n s i d e r the 
a s s o c i a t e d bu i ldup of any s ide p r o d u c t s . 

The bui ldup s c h e m e and the p r o d u c t s c o n s i d e r e d in the p r e s e n t work 
a r e given in F i g . 1, and the n u c l e a r da ta u s e d a r e p r e s e n t e d in Tab le I. 
Dur ing any long i r r a d i a t i o n , s u b s t a n t i a l a m o u n t s of daugh t e r a c t i v i t i e s wi l l 
a l so a r i s e f r o m the ^ ^ ' A C a s it is f o r m e d . The only one c o n s i d e r e d h e r e 
was the ^^'Th f o r m e d by the 98.8% b e t a - d e c a y b r a n c h i n g of ^ ^ ' A C . The s u b s e 
quent bui ldup of the b a l a n c e of the a c t i n i u m s e r i e s has been p r e s e n t e d 
e l s e w h e r e . 

TABLE I. Nuclear Data Used for " ' R a I r rad ia t ion 

C r o s s Sections 

Nuclide 

"^Ra 
"*Ra 
"=Ra 
" ' R a 
" ' R a 

" ' A c 
" ' A c 
"«Ac 

" ' T h 
"»Th 
" ' T h 

Half-life(^) 

11,435 day 
3,64 day 
14,8 day 
1602 yr 
41,2 min 

10.0 day 
21.6 yr 
6.13 hr 

18.2 day 
1.910 yr 
7340 yr 

Capt 

b 

130 
12 

-
20 

-
-

830 

-
-

120 

-

u r e 

Ref 

(b) 
(b) 

-
(b) 

-
-

(c) 

-
-

(b) 

-

F i s s ion 

b 

. 
-
-
-
-
-
-

1500 
<0.3 

32 

Ref 

. 
-
-
-
-
-
-
-

(a) 
(a) 
(c) 

Specific 
Destruct ion, Activity, 

b d i s / sec - / ig 

130 1.89 x 10' 
12 6.93 x 10' 

1.45 X 10' 
20 36400 

7.44 X 10" 

2.14 X 10' 
830 2.69 X lO' 

8.30 X 10'° 

1500 1.17 X 10' 
120 3.04 X 10' 
32 7850 

' ^ ' c . M. L e d e r e r , J . M. Holland, and 1, P e r l m a n , Table of Isotopes , 
6th Ed,, John Wiley &Sons, I n c , New York (1967), 

' ' " ' D . T , Goldman and J , R, R o e s s e r , Chart of the Nucl ides , 9th Ed,, 
Rev, to July 1966, Knolls Atomic Power Labora tory , 

("^'j. R. Stehn et a l . . Neutron C r o s s Sect ions, Vol, III, Z = 88 to 98, 
BNL-325, 2nd Ed., SuppI. 2 (Feb 1965), 

The r e s u l t s of the p r e s e n t c a l c u l a t i o n s a r e given at the end of th i s 
r e p o r t in T a b l e s III-IX in the f o r m of r e p r o d u c t i o n s of the c o m p u t e r s h e e t s . 
T i m e is e x p r e s s e d in un i t s of 10 s e c , and a no ta t ion in the da ta of " 1 . 3 0 - 0 2 " 
should be r e a d as m e a n i n g tha t 0.013 a t o m of tha t p a r t i c u l a r p r o d u c t p e r 
o r i g i n a l a t o m of t a r g e t is p r e s e n t at the ind ica ted t i m e . " C o m b 1" r e f e r s to 
the t o t a l a m o u n t of m a s s - 2 2 7 p r o d u c t s , i , e . , ^^'Ra plus ^ ^ ' A C , 





The s i t ua t i on h a s b e e n c o n s i d e r e d for s e v e n di f ferent flux l e v e l s . 
The g r a p h e d da ta a r e r a t h e r u n i f o r m , the chief d i f f e r ence being in the t i m e 
needed to r e a c h the m a x i m u m point on the v a r i o u s c u r v e s (this tinne is 
roughly i n v e r s e l y p r o p o r t i o n a l t o the flux). T h o s e s h o r t - l i v e d p r o d u c t s 
(^^'Ra and ^ ^ ' A C ) coming in to r a p i d e q u i l i b r i u m with l ong - l i ved t a r g e t nuc l ides 
r e a c h m a x i m a d i r e c t l y p r o p o r t i o n a l to the flux. F i g u r e 2 g r a p h s the yield 
c u r v e s for a flux of 7 x lO'' ' n / c m ^ - s e c , and F ig . 3 the r a d i o a c t i v i t y bui ldup 
for a flux of 3 X lO'* a s e x a m p l e s . ^^'Ra and ^ ^ ' A C d o m i n a t e in the l a t t e r , 
but s u b s t a n t i a l q u a n t i t i e s of Th and Ra ac t iv i ty a r e a l s o p r e s e n t in a 
long i r r a d i a t i o n . An i n t e r e s t i n g point in the yield c u r v e s of F ig . 2 is the 
fact tha t two h i g h e r - o r d e r p r o d u c t s , ^^°Th and ^^'Th, even tua l ly a t t a in g r e a t e r 
c o n c e n t r a t i o n s than the e s s e n t i a l l y f i r s t - o r d e r " ' A c , in sp i t e of the l a t t e r ' s 
r e l a t i v e l y long ha l f - l i f e . This c o m e s about , of c o u r s e , b e c a u s e of the v e r y 
high c a p t u r e c r o s s s e c t i o n of ' A c . 
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Fig. 2. Relative Yields for 226Ra Target 
in a Flux of 7 x 10^^ n/cm^-sec 
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Fig. 3. Radioactivit)' Buildup for "-^^ Target 
in a Flux of 3 x IQI'' n/cm^-sec 

In eva lua t ing m a x i m u m y ie lds of "''Ac, it is n e c e s s a r y to add in the 
s m a l l amoun t of the 4 1 - m i n " ' R a p a r e n t p r e s e n t , s i n c e th i s obvious ly wil l 
decay c o m p l e t e l y in the i n t e r v a l b e t w e e n r e m o v a l f r o m the r e a c t o r and 
beginning of any l a r g e - s c a l e c h e m i c a l p r o c e s s i n g . The s i tua t ion at the point 
of m a x i m u m yie ld of the m a s s - 2 2 7 cha in is s u m m a r i z e d in Tab le VL. F r o m 
this t ab l e , it wi l l be o b s e r v e d that v a r y i n g the flux l eve l by a fac tor of 
ove r 300 h a s r e l a t i v e l y l i t t l e effect on the m a x i m u m amoun t of r a d i u m tha t 
can be t r a n s m u t e d to a c t i n i u m . The d y n a m i c s of the s y s t e m a r e such tha t 





the maximum yield for the mass-227 chain obtainable in a single i r radia
tion is slightly over 2 atoms per 100 atoms of original ^^Ra, the process 
of reaching this maximum quite uniformly involving the loss of about 8 out 
of 100 target atoms. Fos t e r ' made a s imilar observation. He also showed 
that for maximum efficiency (greatest total production of atoms of actinium 
per atom of radium consumed) the radium should be cycled through short 
irradiations at higher fluxes, the ^^'AC product being removed from the 
target well before the time of reaching maximum yield. 

TABLE II, Maximum Obtainable Yields of the Mass-227 Chain 

F l u x , 
n / c m ^ - s e c 

3 X l O " 
7 X 10'^ 
3 X 10'* 
7 X 10'* 
2 X 1 0 " 
5 X 1 0 " 
1 X l O " 

T i m e N e e d e d , 
s (• c 

1,3 X 10 ' 
6 X 10 ' 
1,4 X 1 0 ' 
6 X 10 ' 
2.2 X lO ' 
9 X 10* 
4 X 10* 

At P o i n t 

As " ' R a 

1.98 X 1 0 ^ ' 
4 .59 X 1 0 " ' 
1.97 X 10"* 
4 ,59 X 10"* 
1.31 X 10"* 
3.26 X 10"* 
6.59 X 10"* 

of M a x i m u m 

As " ' A C 

0,0211 
0 ,0216 
0 .0219 
0,0219 
0 .0219 
0,0220 
0 ,0219 

Yield 

To ta l 

0 ,0211 
0.0216 
0 ,0219 
0.0220 
0,0221 
0 ,0223 
0 .0226 

^ " R a R e m a i n i n g 
in T a r g e t 

0 .923 
0 .919 
0 ,919 
0 ,919 
0,919 
0,914 
0,923 

The amount of radioactivity present for any given time-flux situa
tion can be readily calculated from the data of Tables III-IX and the specific 
activities given in Table I. 

TIME 
F L U X . 
RA226 
RA227 
AC227 
AC228 
TH227 
TH228 
TH229 
RA223 
RA22« 
RA22S 
AC225 
COMBl 

TIME 
FLUX« 
RA226 
RA227 
AC227 
AC22e 
TH227 
TH228 
TH229 
R A 2 2 3 
RA224 
R A 2 2 5 
AC22S 
COMBl 

0.00500 
3.0+013 

1.00+000 
1.73-006 
1.76-006 
1,08-010 
4.56-012 
7,21-012 
4.87-017 
4.24-015 
1,55-016 
9.61-023 
8.37-026 
3.46-006 

1 . 
3.0+01 

9.99 
2,14 
5,91 
4.54 
2.58 
6,90 
8,06 
3.32 
1 .63 
1 .40 
1 .40 
5,93 

00000 
3 
-001 
-006 
004 

-007 
-007 
-006 
-009 
008 
008 

-012 
-013 
-004 

TABLE III 

TARGETx RA226 
DATA TYPE= YIELD ATBMS PER ATOM TARGET 

FLUXe 3,0+013 
TIME SPANS 0-150 

0.0 100 
ARGET 
00+000 
06-C06 
52-006 
92-010 
17-0 11 
66-011 
19-016 
45-014 
97-015 
88-021 
44-024 
58-006 

10 0.05000 
RA226 

1 .00 + 000 
2.14-006 
2,84-005 
1.11-OOS 
6,98-010 
6.44-009 
3,14-013 
5.07-012 
9,82-013 
3.85-018 
1.90-020 
3.06-005 

0. 
DATA T 

1 ,00 
2, 14 
5.84 
3.23 
2,88 
4,03 
4,08 
4,16 
1.25 
9.87 
9,65 
6.05 

1.1OOOO 
TARGET=RA 

9.99-001 
2.14-006 
6.49-004 
5,00-007 
3,07-007 
8.39-006 
1,08-008 
4,30-008 
2,10-008 
1,98-012 
2,18-013 
6,51-004 

2 2 6 
9 , 
2 , 
7 , 
5 . 
3 . 
1 , 
1 . 
5 . 
2 . 
2 . 
3 . 

1 . 2 0 0 0 0 

9 9 - 0 0 1 
1 4 - 0 0 6 
0 7 - 0 0 4 
4 6 - 0 0 7 
6 0 - 0 0 7 
0 0 - 0 0 5 
4 1 - 0 0 8 
4 3 - 0 0 8 
6 4 - 0 0 8 
7 1 - 0 1 2 
2 3 - 0 1 3 
0 9 - 0 0 4 

DATA T 
9 . 9 9 
2 . 1 4 
9 . 2 3 
6 , 3 8 
4 , 7 5 
1 . 3 7 
2 . 2 6 
9 , 1 5 
3 , 9 3 
4 , 6 8 
6 . 4 3 
8 . 2 5 

10000 
YPE=Y1 
•000 
•006 
•005 
•008 
•009 

- 0 0 8 
- 0 12 
•01 1 

- 0 1 1 
017 
0 1 9 
0 0 5 

4 0 0 0 0 
YPE = Y 

001 
- 0 0 6 

0 0 4 
0 0 7 
0 0 7 
OOS 
OOS 
0 0 9 

- 0 0 8 
012 

- 0 1 3 
004 

0 . 
ELD 

1 , 0 0 
2 , 1 4 
2 . 9 7 
2 , 2 1 
6 , 9 6 
1 . 6 3 
9 . 2 4 
4 . 7 8 
2 . 3 2 
9 . 9 1 
5 . 0 1 
2 , 9 9 

5 0 0 0 0 

0 0 0 
0 0 6 

- 0 0 4 
- 0 0 7 
-OOS 
- 0 0 6 
- 0 10 

0 0 9 
- 0 0 9 
- 0 1 4 
- 0 1 5 
- 0 0 4 

1 . 6 0 0 0 0 
lELD 

9 . 9 9 - 0 0 1 
2 . 1 4 - 0 0 6 
9 . 3 8 - 0 0 4 
7 . 3 0 - 0 0 7 
6 . 0 2 - 0 0 7 
1 . 8 0 - 0 0 5 
3 . 4 0 - 0 0 8 
1 . 1 5 - 0 0 7 
5 . 5 0 - 0 0 8 
7 . 4 3 - 0 1 2 
1 . 1 5 - 0 1 2 
9 , 4 1 - 0 0 4 

0.80000 

1 . O O H 
2« 14-
4.73-
3.61-
1 ,70-
4,36-
4 ,04-
1 ,80-
8,86-
6. 12-
4.94-
4.76-

000 
006 
004 
007 
007 
006 
009 
008 
009 
013 
•014 
004 

1,80000 

9.99-
2.14-
1 .05-
8.21-
7.40-
2«29-
4,06-
1 ,55-
7.36-
1.11-
1 •91-
1 .06-

00 1 
006 
003 
007 
007 
COS 
008 
007 
•008 
01 1 
•012 
•003 





TABLE III (Contd.) 

TIME 
FLUX = 
RA226 
RA227 
AC227 
AC228 
TH227 
TH226 
TH229 
RA223 
RA224 
RA225 
AC225 
COMBl 

TIME 
FLUXi 
RA226 
RA227 
AC227 
AC228 
TH227 
TH22e 
TH229 
RA223 
RA224 
RA225 
AC225 
COMBl 

TIME 
F L U X . 
RA226 
RA227 
AC227 
AC228 
TH227 
TH228 
TM229 
RA223 
RA224 
RA225 
AC225 
COMBl 

TIME 
F L U X . 
RA226 
RA227 
AC227 
AC228 
TH227 
TH228 
TM229 
RA223 
RA224 
RA22S 
AC225 
COMBl 

T IME 
F L U X . 
RA226 
R A 2 2 7 
AC227 
AC22e 
TH227 
TH228 
TH229 
RA223 
RA224 
RA225 
AC225 
COMBl 

2.00000 
3.0 + 01 3 

9.99-001 
2,14-006 
1,17-003 
9.11-007 
8.97-007 
2.81-005 
6.69-008 
2.02-007 
9,52-006 
1.57-011 
2.97-012 
1.17-003 

4.00000 
3.0 + 01 3 

9.98-001 
2.13-006 
2.28-003 
1.79-006 
2.70-006 
1 .I 1-004 
5.37-007 
9,76-007 
4,67-007 
1,34-010 
4,31-011 
2,28-003 

9.00000 
3.0+013 

9.94-001 
2.13-006 
4.80-003 
3,79-006 
7.93-006 
5.31-004 
5.88-006 
4.04-006 
2.52-006 
I . 14-009 
5.59-010 
4.80-003 

20,00000 
3.0+013 

9.88-001 
2,11-006 
9.30-003 
7.37-006 
1.79-005 
2,27-003 
5.80-005 
1.05-005 
1.14-005 
6.65-009 
3.96-009 
9.30-003 

40.00000 
3.0+01 3 

9.76-001 
2.09-006 
I.47-002 
1.17-005 
2,99-005 
7.00-003 
3.81-004 
1,83-005 
3,59-005 
2.41-008 
1,54-006 
1.47-002 

2,20000 2.5000C 
TARGeT=RA226 

9.99-001 
2.14-006 
1.26-003 
1.00-006 
1,04-006 
3,41-005 
8,93-008 
2,55-r07 
1.20-007 
2.15-01 1 
4.39-C12 
1,26-003 

4.50000 

9.98-001 
2.14-006 
1.45-003 
1.14-006 
1.29-006 
4.39-005 
1.31-007 
3.46-007 
1,62-007 
3,24-011 
7,35-012 
1,45-003 

S.00000 
TAR&ET=RA226 

9.97-001 
2,13-006 
2,54-003 
2.00-006 
3,21-006 
I,40-004 
7,62-007 
1.24-006 
6.03-007 
1.88-010 
6.51-011 
2.55-003 

10,00000 

9,97-001 
2,13-006 
2.81-003 
2.21-006 
3,72-006 
1.72-004 
1.04-006 
1.52-006 
7.55-007 
2.52-010 
9,30-011 
2.61-003 

12.00000 
TARGET.RA226 

9.94-001 
2.13-006 
5.27-003 
4.16-006 
6.95-006 
6.47-004 
7.99-006 
4.69-006 
3.11-006 
1.47-009 
7.45-010 
5.27-003 

22.orooo 

9.93-001 
2.12-006 
6.16-003 
4.88-006 
1.09-005 
9.08-004 
1.35-005 
5.95-006 
4.43-006 
2.24-009 
1.20-009 
6.17-003 

25.00000 
TARGET.RA226 

9.87-001 
2.11-C06 
9.99-003 
7.91-006 
1.94-005 
2.67-003 
7.56-005 
1.14-005 
1.35-005 
8.05-009 
4.86-009 
9.99-003 

45.00000 

9.85-001 
2.11-006 
1.09-002 
8.67-006 
2.15-005 
3.32-003 
1.08-004 
1.28-005 
1.68-005 
1.03-006 
6.33-009 
1.09-002 

50,00000 
TARGET.RA226 

9.73-001 
2.08-006 
1.57-002 
1.24-005 
3.20-005 
8,32-003 
5,16-004 
1,96-005 
4.28-005 
2.93-008 
1.89-008 
1.57-002 

9.70-001 
2.08-006 
1.65-002 
1.31-005 
3.38-005 
9.64-003 
6.75-004 
2.08-005 
4.97-005 
3.47-008 
2.25-008 
1.65-002 

1 3,00000 3,20000 
DATA T Y P E = Y I E L O 

9,98-001 
2,14-006 
!,73-003 
1,36-006 
1.73-006 
6,31-005 
2,27-007 
5,25-007 
2,46-007 
5,71-01 I 
1.49-011 
1.73-003 

' 6.00000 

9.98-001 
2,14-006 
!,94-003 
1.44-006 
1.92-006 
7.17-005 
2.76-007 
6.06-007 
2.85-007 
6.95-011 
1.91-011 
1.84-003 

7.00000 
DATA T Y P E . Y I E L D 

9.96-001 
2.13-006 
3,33-003 
2.62-006 
4.78-006 
2.45-004 
1.79-006 
2.11-006 
I.I 1-006 
4.12-010 
1.68-010 
3.33-003 

14.00000 

9.96-001 
2.13-006 
3.83-003 
3.03-006 
5.84-006 
3.29-004 
2.82-006 
2.74-006 
1.52-006 
6.14-010 
2.70-010 
3.63-003 

16.00000 
DATA T Y P E . Y I E L D 

9.91-001 
2,12-006 
7.01-003 
5,55-006 
1.28-005 
1,20-003 
2,11-005 
7.16-006 
5.93-006 
3.15-009 
I.75-009 
7.01-003 

30.00000 

9.90-001 
2,12-006 
7.62-003 
6.19-006 
I.46-005 
1.53-003 
3.09-005 
6.31-006 
7,61-006 
4.20-009 
2,40-009 
7.82-003 

32.00000 
DATA T Y P E S Y I E L D 

9.82-001 
2.10-006 
1.24-002 
9.81-006 
2.47-005 
a.48-003 
1.77-004 
1.49-005 
2.26-005 
1,45-008 
9,08-009 
1.24-002 

60.00000 

9.81-001 
2.10-006 
1.29-002 
1.02-005 
2.59-005 
4.97-003 
2. I 1-004 
1.56-005 
2.54-005 
1,63-008 
1.03-008 
1.29-002 

70.00000 
DATA TYPE.YIELD 

9.64-001 
2.06-006 
1.78-002 
1,41-005 
3,68-005 
1,23-002 
1.06-003 
2.28-005 
6.34-005 
4.59-008 
3,01-008 
1,76-002 

9.58-001 
2,05-006 
1.89-002 
1.49-005 
3.91-005 
1.48-002 
I.54-003 
2.42-005 
7.67-005 
5,73-008 
3.78-008 
1.89-002 

3.50000 

9,96-00 1 
2.14-006 
2.00-003 
1,58-006 
2,20-006 
8,56-005 
3.60-007 
7,37-007 
3,48-007 
9,09-011 
2,66-011 
2,01-003 

6,00000 

9,95-00 1 
2,13-006 
4,32-003 
3.42-006 
6.99-006 
4.25-004 
4.17-006 
3.39-006 
2.00-006 
6,59-010 
4.01-010 
4,33-003 

18.00000 

9.89-00 1 
2,12-006 
9,58-003 
6.79-006 
1 ,63-005 
1 ,89-003 
4,31-005 
9.41-006 
9.43-006 
5.37-009 
3,14-009 
8.58-003 

35.00000 

9,79-001 
2,09-006 
1,36-002 
1,09-005 
2.75-005 
5,72-003 
2,66-00 4 
1,67-005 
2.93-005 
1.91-008 
1 ,21-008 
1.36-002 

80,00000 

9.52-001 
2,04-006 
1,96-002 
1,55-005 
4,07-005 
1,72-002 
2 , 10-003 
2,53-005 
8.91-005 
6,67-008 
4,54-006 
1,96-002 





TABLE m (Contd.) 

TIME 90.00000 100,00000 110,00000 120.00000 130,00000 150.00000 
FLUX. 3.0+013 TARGET.RA226 DATA TYPE.YIELD 
RA226 9.46-001 9.40-001 9,35-001 9.29-001 9.23-001 9.12-001 
RA227 2.02-006 2.01-006 2.00-006 1.99-006 1.96-006 1.95-006 
AC227 2,01-002 2.05-002 2.06-002 2.10-002 2.11-002 2,11-002 
AC228 1,60-005 1.63-005 1.65-005 1,66-005 1,67-005 1,66-005 
TH227 4.19-005 4.28-005 4.34-005 4.38-005 4.41-005 4.42-005 
TH228 1,94-002 2.14-002 2.31-002 2.47-002 2.61-002 2,84-002 
TH229 2,73-003 3,43-003 4,20-003 5,02-003 5,88-003 7.72-003 
RA223 2.61-005 2.67-r05 2.71-005 2,74-005 2.75-005 2.77-005 
RA224 1,01-004 1,11-004 1.20-004 1.29-004 1.36-004 1.48-004 
RA225 7.98-008 9.07-008 1.01-007 1.11-007 1.21-007 1,39-007 
AC225 5,30-008 6,04-C08 6.75-008 7,44-008 8.10-008 9.33-008 
COMBl 2.01-002 2,05-002 2,08-002 2,10-002 2,11-002 2.11-002 

TABLE IV 

TARCST. RA226 
DATA TYPE. YIELD-ATOMS PER ATOM TARGET 

FLUX. 7.0+013 
TIME SPAN. 0- ISO 

TIME 0.00500 0.01000 0.05000 0.10000 0.50000 0.80000 
FLUX. 7.0+013 TARGET.RA226 DATA TYPE.YIELD 
RA226 1.00+000 1.00+000 1.00+000 1.00+000 9.99-001 9,99-001 
RA227 4.03-006 4.81-006 4.99-006 4,99-006 4.99-006 4.99-006 
AC227 4.10-006 1.05-005 6.63-005 1,36-004 6.86-004 1,09-003 
AC228 5,88-010 2.68-009 6.06-003 1,76-007 1.19-006 1.94-006 
TH227 1.06-011 5.07-011 1.63-009 6.70-009 1.60-007 3.86-007 
TH22a 3.93-011 3,08-010 3,50-008 2,19-007 8.80-006 2.35-005 
TH229 6.18-016 7.86-015 3.99-012 5.16-011 1.17-006 5.09-008 
RA223 9.90-015 8.04-014 1.18-011 9.69-011 1.10-008 4.12-008 
RA224 8.45-016 1,07-014 5.35-012 6.78-011 1.26-008 4.80-008 
RA225 1.22-021 2,39-020 4.89-017 1.25-015 1.25-012 7.72-012 
AC225 1.06-024 3.10-023 2.4^-019 1.23-017 6.34-014 6.24-013 
COMBl 8.13-006 1.53-005 7.13-005 1.41-004 6.91-004 1.09-003 

TIME 1.00000 l.lOOrO 1.20000 1.40000 1.60000 1.60000 
FLUX. 7.0+013 TARGET.RA226 DATA TYPE.YIELD 
RA226 9.99-001 9.98-001 9.99-001 9.98-001 9.98-001 9.97-001 
RA227 4.99-006 4,99-006 4.98-006 4.98-006 4.98-006 4.98-006 
AC227 1.36-003 1.49-003 1,62-003 1.88-003 2.13-003 2.38-003 
AC228 2,43-006 2.67-006 2.92-006 3,40-006 3.87-006 4.34-006 
TH227 5.84-007 6.93-007 S.10-007 1.06-006 1.34-006 1.64-006 
TH228 3,71-005 4.50-005 5.37-005 7.33-005 9.56-005 1,21-004 
TH229 1.01-007 1.36-007 1.77-007 2.84-007 4.25-007 6,07-007 
RA223 7,57-008 9.77-008 1.23-007 1.84-007 2.59-007 3.47-007 
RA224 6.78-008 1.13-007 1.42-007 2.11-007 2.94-007 3,93-007 
RA225 1,77-011 2.50-011 3.41-011 5.88-011 9,31-011 1,39-010 
AC225 1,77-012 2,74-012 4,07-012 8,09-012 1.45-011 2,39-011 
COMBl 1,36-003 1.49-003 1.62-003 1.86-003 2.14-003 2,39-003 

TIME 2.00000 2,20000 2.50000 3.00000 3.20000 3,50000 
FLUX. 7.0+013 TARGET.RA226 DATA TYPE.YIELD 
RA226 9.97-001 9.97-001 9.96-001 9.96-001 9.95-001 9.95-001 
RA227 4.98-006 4.98-006 4.96-006 4.97-006 4.97-006 4.97-006 
AC227 2.63-003 2.86-003 3.24-003 3.64-003 4.07-003 4.41-003 
AC228 4.80-006 5.26-006 5.93-006 7.03-006 7.46-006 8.10-006 
TH227 1.95-006 2.28-006 2.80-006 3.71-006 4.09-006 4,67-006 
TH228 1.49-004 1.80-004 2.32-004 3.31-004 3.75-004 4.46-004 
TH229 8.34-007 1.11-006 1.63-006 2.80-006 3.39-006 4.42-006 
RA223 4.49-007 5.64-007 7.59-007 1.14-006 1.31-006 1,58-006 
RA224 S.07-007 6.35-007 8,56-007 1.29-006 1.49-006 1.82-006 
RA22S 1.96-010 2.68-010 4.02-010 7.06-010 8.58-010 1.12-009 
AC225 3.71-011 5,49-011 9,16-011 1,86-010 2.36-010 3.29-010 
COMBl 2.64-003 2.89-003 3.25-003 3.84-003 4.07-003 4.42-003 





TABLE IV (Contd.) 

TIME 4.00000 4.50000 5.00000 6.30000 7.00000 8.00000 
FLUX. 7.0+013 TARGET.RA226 DATA TYPE.YIELD 
RA226 9.94-001 9.94-001 9,93-001 9.92-001 9.90-001 9.89-001 
RA227 4.96-006 4.96-006 4.96-006 4.95-006 4.94-006 4,94-006 
Ar,?27 4,97-003 5,51-003 6,04-003 7,04-003 7,98-003 8.87-003 
AC22B 9.13-006 1.01-005 1.11-005 1.30-005 1,47-005 1,64-005 
TH227 5,65-006 6.64-006 7.63-006 9.58-006 1.15-00"= 1 ,33-005 
TM228 5.76-004 7.21-004 8.80-004 1.24-003 1.64-003 2,09-003 
TH229 6,56-006 9,27-006 1,26-005 2,14-005 3.34-005 4.90-005 
RA223 2.07-006 2.60-OOf 3.15-006 4.30-006 5.47-006 6.63-006 
RA224 2.43-006 3.11-006 3.88-006 5.62-006 7.63-006 9,68-006 
RA22S 1,64-009 2.29-009 3.05-009 4.93-009 7.27-009 1.01-008 
AC225 5.31-010 7.97-OlC 1.13-009 2,03-009 3,23-009 4.73-009 
COMBl 4.97-003 5.52-003 6.04-003 7.04-003 7.99-003 8,67-003 

TIME 9,00000 10,00000 12,00000 14.00000 16.00000 16.00000 
FLUX. 7.0+013 TARGET.RA226 DATA TYPE.YIELD 
RA226 9.87-001 9.86-001 9.83-001 9.80-001 9.79-001 9,75-001 
RA227 4.93-006 4.92-006 4.91-006 4.90-006 4.88-006 4.87-006 
AC227 9.70-003 1.05-002 1.19-002 1.32-002 1.43-002 1.53-002 
AC228 1.79-005 1.94-005 2.20-005 2.43-005 2.64-005 2,92-005 
TH227 1,50-005 1.66-005 1.96-005 2.23-005 2.46-005 2.67-005 
TH228 2.59-003 3.11-003 4,27-003 5.53-003 6.88-003 6.30-003 
TH229 6.85-00= 9.23-005 1.54-004 2.35-004 3.38-004 4.63-004 
RA223 7.76-006 8.84-006 1.08-005 1,26-005 1.42-005 1.56-005 
RA224 1.24-005 1.50-005 2.09-005 2.74-005 3.43-005 4.16-005 
RA22S 1.33-008 1,66-008 2.51-008 3.45-008 4.50-006 5,63-006 
AC225 6,53-009 8.62-009 1.36-008 1.94-009 2,61-009 3,33-009 
COMRl 9.71-003 1.05-002 1.19-002 1.32-002 1.43-002 1.53-002 

TIME 20.00000 22.00000 25.00000 30.00000 32.00000 35.00000 
FLUX. 7.0+013 TARGET.RA226 DATA TYPE.YIELD 
RA226 9.72-001 9.69-001 9.65-001 9.58-001 9.56-001 9.52-001 
RA227 4,85-006 4.84-006 4.82-006 4.79-006 4.77-006 4,75-006 
AC227 1,61-002 1,69-002 1.79-002 1.91-002 1.95-002 2.00-002 
AC228 2.98-005 3.13-005 3.31-005 3,54-005 3,61-005 3,70-005 
TH227 2,85-005 3.01-005 3.22-005 3.48-005 3.57-005 3.67-005 
TH228 9.76-003 1.13-002 1.36-002 1.74-002 1.89-002 2.12-002 
TH229 6.13-004 7.86-004 1.09-003 1.73-003 2.02-003 2.51-003 
RA223 1.69-005 1.80-005 1.94-005 2.12-005 2.18-005 2,25-005 
RA224 4,92-00'= 5,70-005 6.90-005 8.90-005 9.70-005 1.09-004 
RA225 6.83-008 8.09-008 1.01-007 1.35-007 1.49-007 1.70-007 
AC22S 4,12-008 4,94-008 6,24-006 6,52-008 9.46-008 1.09-007 
COMBl 1.62-002 1.69-002 1.79-002 1.91-002 1.95-002 2.00-002 

TIME 40.00000 45.000C0 50.00000 60.00000 70.00000 80.00000 
FLUX. 7.0+013 TARGET.RA226 DATA TYPE.YIELD 
PA226 9.45-001 9.38-001 9.32-001 9.19-001 9.06-001 8.93-001 
RA227 4.72-006 4.69-OOf 4.65-006 4.59-006 4.52-006 4.46-006 
AC227 2.06-002 2.11-002 2.13-002 2.16-002 2.16-002 2,15-002 
AC22e 3,82-005 3.90-005 3.95-005 3.99-005 3.99-005 3.97-005 
TH227 3.81-005 3.90-005 3.96-005 4.02-005 4.02-005 4.00-005 
TH22B 2.48-002 2.82-002 3.14-002 3.71-002 4.16-002 4.56-002 
TH229 3.45-003 4.52-003 5.71-003 8.44-003 1.15-002 1,49-002 
RA223 2,34-005 2,40-005 2.45-005 2.49-005 2,50-005 2.49-005 
RA224 1.28-004 1.46-004 1.62-004 1.92-004 2.17-004 2.37-004 
RA225 2.04-007 2.38-007 2.71-007 3.34-007 3.90-007 4,41-007 
AC225 1,32-007 1.55-007 1.78-007 2.20-007 2.59-007 2.94-007 
COMBl 2.07-002 2.11-002 2.13-002 2.16-002 2.16-002 2.15-002 

TIME 90.00000 100,00000 110.00000 120.00000 130.00000 150.00000 
FLUX. 7.0+013 TARGET.RA226 DATA TYPE.YIELD 
RA226 8.81-001 8.68-001 8.56-001 8.44-001 8.32-001 6.09-001 
RA227 4.40-006 4,33-006 4,27-006 4,21-006 4.15-006 4,04-006 
AC227 2,12-002 2.10-002 2.07-002 2.05-002 2.02-002 1.96-002 
AC22e 3.93-005 3.88-005 3.83-005 3,76-005 3,73-005 3,63-005 
TH227 3,97-005 3.92-005 3,87-005 3,82-005 3,77-005 3,67-005 
TH226 4.86-002 5.10-002 5.28-002 5.41-002 5.50-002 5,60-002 
TM229 1.85-002 2.22-002 2.60-002 2.99-002 3,38-002 4,14-002 
RA223 2.46-005 2.44-005 Z.41-005 2.36-005 2.34-005 2,28-005 
RA224 2,53-004 2.65-004 2.75-004 2.82-004 2.87-004 2.92-004 
RA225 4.86-007 5.27-007 5.63-007 5.96-007 6.26-007 6,77-007 
AC22S 3,25-007 3.53-007 3.78-007 4.00-007 4.20-007 4.56-007 
COMBl 2,12-002 2.10-002 2.07-002 2,05-002 2,02-002 1.96-002 





TABLE V 
TARGET. RA226 

DATA TYPE. YIELD-ATOMS PER ATOM TARGET 
FLUX. 3.0+014 

TIME SPAN. 0- 100 

T IME 
F L U X . 
RA226 
R A 2 2 7 
AC227 
AC228 
TH227 
TH228 
TH229 
RA223 
RA224 
RA22S 
AC225 
COMBl 

TIME 
F L U X . 
RA226 
RA227 
AC227 
AC229 
TH227 
TH226 
TH229 
RA223 
RA224 
RA225 
AC225 
COMBl 

T IMF 
F L U X . 
RA226 
RA227 
AC227 
AC228 
TH227 
TH226 
TH229 
RA223 
PA224 
PA225 
AC225 
COMBl 

TIME 
F L U X . 
RA226 
RA227 
AC227 
AC226 
TH227 
TH228 
TH229 
RA223 
RA224 
RA225 
AC225 
COMBl 

T IME 
FLUX = 
RA226 
RA227 
AC227 
AC2.'8 
TH227 
TH228 
TH229 
PA223 
RA224 
RA225 
AC225 
COMPI 

0.05000 
3.0+014 

1.00+000 
2,14-005 
2,83-004 
1,11-006 
6,91-009 
6,42-007 
3,13-010 
5,03-01 I 
9.80-011 
3.84-015 
1.90-017 
3,04-004 

0,60000 
3.0+014 

9.96-001 
2. 1 3-005 
3.32-003 
2,51-OOS 
8,74-007 
2,28-004 
1.58-006 
7.28-008 
3.79-007 
1.97-010 
1.20-011 
3.35-003 

1.80000 
3.0+014 

9.89-001 
2.12-005 
8.64-003 
6.75-005 
5.23-006 
1.96-003 
4.33-005 
1.16-006 
6.47-006 
9.99-009 
1.75-009 
6.66-003 

4.00000 
3.0+0 I 4 

9.76-001 
2.09-005 
1.50-002 
1.18-004 
1.35-005 
8.04-003 
4.17-004 
5.33-006 
3.46-005 
1,05-007 
3,50-006 
I,50-002 

10.00000 
3.0+014 

9.42-001 
2.0!-005 
2.11-002 
1 .6"'-004 
2.34-005 
3.07-002 
4.45-00'' 
1.31-005 
1.51-004 
7.91-007 
4.19-007 
2.12-002 

0.1OOOO 0.2000C 
TARGET.RA226 

9.99-001 
2.14-005 
5.77-004 
3,20-006 
2.82-006 
4.01-006 
4.06-009 
4.10-010 
1.24-009 
9.83-014 
9.61-016 
5,99-O04 

0.80000 

9.99-001 
2.14-005 
1.16-003 
7.76-006 
1.11-007 
2.12-005 
4.55-008 
3.20-009 
1.32-008 
2.17-012 
4.30-014 
1.18-003 

1.00000 
TARGET.RA226 

9.95-001 
2.13-005 
4.33-003 
3.31-005 
1.45-006 
4.06-004 
3.84-006 
I.58-007 
8.41-007 
5.66-010 
4.76-011 
4.35-003 

2.00000 

9.94-001 
2.13-005 
5.28-003 
4.07-005 
2.11-006 
6.35-004 
7.56-006 
2.82-007 
1.52-006 
1.33-009 
1,34-010 
5,30-003 

2,20000 
TARGET.RA226 

9.88-001 
2,11-005 
9.37-003 
7.34-005 
6.06-006 
2.38-003 
5.88-005 
1.47-006 
8.23-006 
1.40-OOf 
2.69-009 
9.39-003 

5.00000 

9.87-001 
2.11-005 
1.01-002 
7.90-005 
6.69-006 
2.84-003 
7.75-005 
1.80-006 
1.02-005 
1.89-008 
3.94-009 
1.01-002 

6.00000 
TARGET.RA226 

9.70-001 
2.08-005 
1.68-002 
1.33-004 
1.64-005 
1,15-002 
7.63-004 
7.27-006 
5.19-005 
1.85-007 
7.10-006 
1.68-002 

12.00000 

9.65-001 
2.06-005 
1,62-002 
1.44-004 
1.86-005 
1.53-002 
1.23-003 
6.97-006 
7.08-005 
2.82-007 
I.21-007 
1.63-002 

14.00000 
TARGET.RA226 

9.30-001 
I.90-005 
2.17-002 
1.72-004 
2,43-005 
3.81-002 
6.82-003 
1.40-005 
1.90-004 
1.05-006 
5.98-007 
2.17-002 

S.19-00 1 
I.97-005 
2.19-002 
1.73-004 
2.48-005 
4.50-002 
9.66-003 
1,45-005 
2.27-004 
1.32-006 
7.79-007 
2.19-002 

1 0,30000 0.40000 
DATA TYPE.YIELD 

9.98-001 
2.14-005 
I.72-003 
1.23-005 
2.42-007 
5.26-005 
1.75-007 
1.04-008 
4,83-008 
1.21-011 
3,66-013 
1,74-003 

1.20000 

9,98-001 
2,13-005 
2,27-003 
1,66-005 
4,16-007 
9,77-005 
4,42-007 
2.36-008 
1.16-007 
3.96-011 
1,60-012 
2.29-003 

1.40000 
DATA TYPE.YIELD 

9,93-OOt 
2,12-005 
6,19-003 
4,80-005 
2.64-006 
9.07-004 
1.31-005 
4.47-007 
2.43-006 
2.54-009 
3.06-010 
6.21-003 

2,50000 

9.92-001 
2.12-005 
7.05-003 
5.48-005 
3.61-006 
1.22-003 
2.07-005 
6.50-007 
3.S6-006 
4.33-009 
6.02-010 
7.07-003 

3.00000 
DATA TYPE.YIELD 

9,85-001 
2.11-005 
1.11-002 
8.69-005 
8,11-006 
3,57-003 
1.12-004 
2.33-006 
1.35-005 

• 2.79-006 
6.49-009 
I.11-002 

7.00000 

9.82-001 
2,10-005 
1 ,25-002 
9.96-005 
1.01-005 
4.93-003 
1.97-004 
3.30-006 
1.97-005 
4 .77-009 
1.29-009 
1.26-002 

8.00000 
DATA TYPE.YIELD 

9.S9-001 
2.05-005 
1.93-002 
1.53-004 
2.03-005 
I.91-002 
1,84-003 
1,04-005 
9,06-005 
3,95-007 
1,63-007 
1,93-002 

16.00000 

9.53-001 
2.04-005 
2.01-002 
1.59-004 
2.17-005 
2.30-002 
2.58-003 
1.15-005 
1.11-004 
5.17-007 
2.55-007 
2.01-002 

18.00000 
DATA TYPE.YIELD 

9.06-001 
I.94-005 
2,19-002 
1.73-004 
2.50-005 
5.13-002 
1.29-002 
1.48-005 
2.60-004 
I.57-006 
9.56-007 
2.19-002 

8.97-001 
1.92-005 
2.18-002 
1.73-004 
2.49-005 
5.71-002 
1.65-002 
1 .48-005 
2.91-004 
1.81-006 
1.12-006 
2.18-002 

0.50000 

9,97-001 
2,13-005 
2,90-003 
2,09-005 
6,29-007 
I,56-004 
9,95-007 
4,41-009 
2,25-007 
9.65-011 
4.90-012 
2,92-003 

1,60000 

9,90-001 
2,12-005 
7.86-003 
6.13-005 
4.41-006 
1.57-003 
3.07-005 
8,91-007 
4,91-006 
6,79-009 
1.07-009 
7.88-003 

3.50000 

9.79-001 
2,10-005 
1,38-002 
1.09-004 
1,19-005 
6,43-003 
2,88-004 
4,31-006 
2,68-005 
7,35-008 
2,22-008 
1.38-002 

9.00000 

9,47-001 
2,03-005 
2,07-002 
1,64-004 
2,27-005 
2«69-002 
3,45-003 
1,24-005 
1.31-004 
6,47-007 
3.34-007 
2.07-002 

20.00000 

8,87-001 
1,90-005 
2,16-002 
1.72-004 
2.48-005 
6.22-002 
2.05-002 
1.48-005 
3.18-004 
2.03-006 
1,28-006 
2,17-002 
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TABLE V (Contd.) 

TIME 
F L U X . 
RA226 
R A 2 2 7 
AC227 
AC228 
TH227 
TH228 
TH229 
RA223 
PA224 
RA225 
AC225 
COMBl 

TIME 
F L U X . 
RA226 
RA227 
AC227 
AC226 
TH227 
TH228 
TH229 
RA223 
RA224 
RA225 
AC225 
COMBl 

T IME 
F L U X . 
RA226 
RA227 
AC227 
AC228 
TH227 
TH228 
TH229 
RA223 
RA224 
RA225 
AC225 
COMBl 

22.00000 
3,0+014 

6,76-001 
1,87-005 
2,14-002 
1,70-004 
2,46-005 
6,68-002 
2,47-002 
1,47-005 
3,43-004 
2,24-006 
1.42-006 
2,15-002 

45.00000 
3.0+014 

7,63-001 
1,63-005 
1,88-002 
I,49-004 
2,16-005 
9,16-002 
8,16-002 
1,29-005 
4,77-004 
3,56-006 
2,38-006 
1.88-00? 

75.00000 
3.0+014 

6.37-001 
1,36-005 
1,57-002 
1,24-004 
1,80-005 
8.90-00? 
1.47-001 
1.08-OOK 
4.64-004 
3.90-006 
2.63-006 
1.57-002 

24.00000 26.00000 
T A R G E T . R A 2 2 6 

8.66-001 
1,85-005 
2,12-002 
1,66-004 
2,44-005 
7,09-002 
2.91-00? 
I.46-005 
3.65-004 
2.42-006 
1.56-006 
2.12-002 

S O . 0 0 0 0 0 

6.55-001 
1.83-005 
2.10-002 
1.66-004 
2.41-005 
7.45-002 
3.38-002 
1.45-005 
3.64-004 
2.59-006 
1.68-006 
2,10-002 

55,00000 
TARGET.RA226 

7.40-001 
1.58-005 
1.82-002 
1.44-004 
2.09-005 
9.27-002 
9.40-002 
1.26-005 
4.63-004 
3.69-006 
2.47-006 
1.82-002 

80.00000 

7,18-001 
1.54-005 
1.77-002 
1.40-004 
2.03-005 
9.30-002 
1.06-00 1 
1.22-005 
4.85-004 
:;.78-006 
2.54-006 
1.77-002 

85.00000 
TARGET.RA226 

6.16-001 
1.32-005 
1.52-002 
1.21-004 
1.75-005 
B.73-002 
1.56-001 
I.05-005 
4.56-004 
3.89-OOf 
2.63-006 
1.52-002 

6.00-001 
1.28-005 
1.47-002 
1.17-004 
1.69-005 
8.54-002 
1.64-nC1 
1.02-005 
4.46-004 
3.87-006 
2.62-006 
1.48-002 

30.00000 35.00000 
DATA TYPE.YIELD 

6.35-001 
1.79-005 
2,05-002 
1.63-004 
2,36-005 
6,04-002 
4.35-00? 
1.41-005 
4.16-004 
2.83-006 
1.69-006 
2.0S-002 

60.00000 

8.10-001 
1,73-005 
I,99-002 
1.59-004 
2.29-005 
8.58-002 
5.61-002 
1,37-005 
4.45-004 
3.17-006 
2.10-006 
1.99-002 

65.00000 
DATA TYPE.YIELD 

6.97-001 
1,49-005 
1.71-002 
I,36-004 
1,97-005 
9,26-On? 
1,17-001 
1.18-005 
4,83-004 
3,84-006 
2.58-006 
1.72-002 

90.00000 

6.76-001 
1.45-005 
1.66-002 
1.32-004 
1,91-005 
9,17-002 
1,28-001 
1.15-005 
4.79-004 
3.6"'-006 
2.61-006 
1 .66-002 

95.00000 
DATA TYPE.YIELD 

5.62-001 
1.25-005 
I.43-002 
1.13-004 
1,64-005 
8,34-002 
1,71-001 
9.87-006 
4.36-004 
3.85-006 
2.60-006 
1.43-002 

5.65-001 
1.21-005 
1.39-002 
1.10-004 
1.60-005 
6.14-002 
1.77-001 
9.58-006 
4.25-004 
3.82-006 
2.59-006 
1.39-002 

40.00000 

7.86-001 
1.68-005 
1,93-002 
1 ,53-004 
2,22-005 
9.94-002 
6.99-002 
1.33-005 
4.65-004 
3,39-006 
2.26-006 
1,93-002 

70,0000r 

6,56-001 
1,40-005 
1,61-002 
1,28-004 
1,85-005 
9.05-002 
1,38-001 
1 , 1 1-005 
4,72-004 
3,89-006 
2.63-006 
I.62-002 

100.00000 

5,48-001 
1.17-005 
1.35-002 
1.07-004 
I.55-005 
7.94-002 
1 .83-001 
9.30-006 
4.15-004 
3.78-006 
2,56-006 
1,35-002 

TABLE VI 

TARGET. RA226 

DATA TYPE. YIELD-ATOMS PER ATOM TARGET 
FLUX. 7.0+014 

TIME SPAN. 0- 80 
TIME 0.05000 0.10000 0.20000 0.30000 0.40000 0,50000 
FLUX. 7.0+014 TARGET.RA226 DATA TYPE.YIELD 
RA226 9.99-001 9,99-001 9,97-001 9.96-001 9.94-001 9.93-001 
RA227 4,99-005 4.99-005 4,98-005 4.97-005 4.97-005 4.96-005 
AC227 6.55-004 1.33-003 2.61-003 3.82-003 4.95-003 6.03-003 
AC??B 6.00-006 1.72-005 4.10-005 6.38-005 8.52-005 1.05-004 
TH227 1.59-006 6.39-OOf 2.40-007 5.16-007 8.62-007 1,26-006 
TH2?8 3,46-006 2,16-005 1,13-004 5,76-004 S.07-004 8,01-004 
TH229 3.97-009 S.12-008 5.68-007 2.16-006 5.41-006 1.09-005 
RA223 1.16-010 9.33-OlC 7.11-009 2.25-008 4.99-006 9.12-008 
RA224 5.31-010 6.70-009 7.07-008 2.56-007 6.10-007 1.17-006 
R4225 4.86-014 1.24-012 2.71-011 1.51-010 4.86-010 1.18-009 
AC225 2.40-016 1.21-014 5.40-013 4.56-012 1.98-011 6,03-011 
COMBl 7.05-004 1.38-003 2.66-003 3.67-003 5.00-003 6,08-003 
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TIME 
F L U X . 
RA2?6 
R A 2 2 7 
AC227 
AC228 
TH227 
TH228 
TM229 
RA223 
RA224 
RA225 
AC225 
COMBl 

T IME 
F L U X . 
RA226 
RA227 
AC227 
AC22B 
TH227 
TH228 
TH229 
RA223 
RA224 
RA225 
AC225 
COMBl 

T IME 
F L U X . 
RA226 
RA227 
AC227 
AC228 
TH227 
TH22e 
TH229 
RA223 
RA224 
RA225 
AC225 
COMBl 

TIME 
F L U X . 
RA226 
RA227 
AC227 
AC2?8 
TH227 
TH229 
TH229 
RA223 
RA224 
RA225 
AC225 
COMBl 

TIME 
F L U X . 
RA226 
RA227 
AC227 
AC228 
TH227 
TH22e 
TH229 
R A 2 2 3 
RA224 
R A 2 2 5 
AC225 
COMBl 

0.60000 
7.0+014 

9.92-001 
4.95-005 
7.04-003 
I.24-004 
1.71-006 
1.15-003 
1.90-005 
1.47-007 
I.95-006 
2.39-009 
1.47-010 
7.09-003 

1.90000 
7.0+014 

9.75-001 
4.67-005 
1.54-002 
2.62-004 
7.59-006 
6.66-003 
4.67-004 
I.62-006 
2.94-005 
I.10-007 
1.97-008 
1.54-002 

4.00000 
7.0+014 

9.45-001 
4.72-005 
2.09-002 
3.66-004 
1.34-005 
2.87-002 
3.79-003 
5.74-006 
1.27-004 
9.66-007 
3.36-007 
2.09-002 

10.00000 
7.0+014 

8.69-001 
4.34-005 
2,14-002 
3.95-004 
1,47-005 
7,37-002 
2,87-002 
8.20-006 
3.70-004 
4.83-006 
2.74-006 
2.14-002 

25.00000 
7.0+014 

7,04-001 
3,52-005 
1,74-002 
3.21-004 
1.20-005 
1.05-001 
1,24-001 
6,77-006 
5.45-004 
9.00-006 
6.00-006 
1,74-002 

0,80000 1.00000 
TARGET.RA226 

9.89-001 
4.94-005 
8.88-003 
1.59-004 
2.68-006 
2.02-003 
4.53-005 
3.0S-007 
4.24-006 
7.00-009 
5.74-010 
8.93-003 

2.00000 

9.86-001 
4.92-005 
1.05-002 
1.90-004 
3.71-006 
3.07-003 
8.75-005 
5.22-007 
7.51-006 
1.56-008 
1.60-009 
1.06-002 

2.20000 
TARGET.RA226 

9.72-001 
4.86-005 
1.63-002 
2.96-004 
8.42-006 
1.03-002 
6.24-004 
2.21-006 
3.66-005 
1,51-007 
2.98-008 
1,63-002 

5,000r3 

9.70-001 
4.84-005 
1.70-002 
3.13-004 
9.19-006 
1.20-002 
8.08-004 
2.61-006 
4,44-005 
2.01-007 
4.31-008 
1.71-002 

6.00000 
TARGET.HA226 

9,32-001 
4,66-005 
2.16-002 
4.00-004 
1.43-005 
3.79-002 
6.47-003 
6.85-006 
1,76-004 
I.57-006 
6.36-007 
2.17-002 

12.00000 

9.19-001 
4.59-005 
2.19-002 
4,05-004 
1.48-005 
4.65-002 
9.84-003 
7.55-006 
2.22-004 
2.24-006 
1.01-006 
2.20-002 

14.00000 
TARGET.RA226 

8.45-001 
4.22-005 
2.08-002 
3.85-004 
1.43-005 
8,32-002 
4.04-002 
8.07-006 
4.22-004 
5.89-006 
3.53-006 
2.09-002 

30,00000 

8.22-001 
4.10-005 
2.03-002 
3.75-004 
;.39-005 
9.05-002 
5,29-002 
7,88-006 
4,63-004 
6,75-006 
4.19-006 
2.03-002 

35.00000 
TARGET.RA226 

6.57-001 
3.28-005 
1.62-002 
3.00-004 
1 .1 1-005 
1 .04-001 
1.52-001 
6.31-OOe 
5.41-004 
9.20-006 
6.19-006 
1 .62-002 

6.12-001 
3,06-005 
1.51-002 
2.79-004 
1.04-005 
1.00-00 1 
1.77-00 1 
5.89-006 
5.24-004 
9.15-006 
6.20-006 
1.51-002 

1.20000 1.40000 
DATA TYPE.YIELD 

9.83-001 
4.91-OOS 
1.20-002 
7.17-004 
4.74-006 
4.28-003 
1,49-004 
7,91-007 
1.17-OOS 
2,93-006 
3,59-009 
1.20-002 

2.50000 

9.81-00 1 
4.90-005 
1.32-002 
2.41-004 
5.74-006 
5.63-003 
2.31-004 
1.10-006 
1.68-005 
4.92-006 
6.96-009 
1.33-002 

3.00000 
DATA TYPE.YIELD 

9.66-001 
4,82-005 
1,80-002 
3.32-004 
1.02-005 
1.47-002 
1.14-003 
3.20-006 
5,69-005 
2,90-007 
6.94-008 
1.61-002 

7.00000 

9.59-001 
4.79-005 
1.93-002 
3.56-004 
1.16-005 
1.93-002 
1.63-003 
4.15-006 
7.94-005 
4.75-007 
1.32-007 
1.94-002 

8.00000 
DATA TYPE.YIELD 

9.07-001 
4.53-005 
2.19-002 
4.06-004 
1.49-005 
5.44-002 
1.36-00? 
7.95-006 
2.65-004 
2.92-006 
1.43-006 
2.20-002 

* 16.00000 

8.94-001 
4.46-005 
2.16-002 
4.03-004 
1.49-005 
6. 16-002 
1.83-002 
8.14-006 
3.04-004 
3.59-006 
1 ,87-006 
2 , 18-002 

18,00000 
DATA TYPE.YIELD 

7.99-001 
3,99-005 
1,97-002 
3.64-004 
1.36-005 
9.59-002 
6.59-00? 
7.66-006 
4.93-004 
7,44-006 
4.73-006 
1.97-002 

40.00000 

7.77-001 
3.88-005 
1,92-002 
3,54-004 
1.32-005 
9.97-002 
7.91-002 
7.47-006 
5. 15-004 
7.96-006 
5.15-006 
1.92-002 

45,00000 
DATA TYPE.YIELD 

5.71-001 
2,85-005 
1.41-002 
2.60-004 
9.69-006 
9.59-002 
1.97-001 
5.49-006 
5.01-004 
8.94-006 
6.08-006 
I.41-002 

5.32-001 
2 .66-005 
1.31-002 
2.43-004 
9.03-006 
9.06-002 
2.13-001 
5.12-006 
4.74-004 
8.65-006 
5.90-006 
1.31-002 

1,60000 

9,78-001 
4,68-005 
1,44-002 
2,63-004 
6,70-006 
7,09-003 
3,36-004 
1,45-006 
2,26-005 
7,59-009 
1,22-008 
1 ,44-002 

3.50000 

9.52-001 
4.75-005 
2.03-002 
3.74-004 
1 ,26-005 
2,40-002 
2,72-003 
5,01-006 
1 ,03-004 
7.03-007 
2.21-007 
2,03-002 

9.00000 

9,82-001 
4,40-005 
2 , 16-002 
4,00-004 
1,46-005 
6,60-002 
?,33-002 
8.21-006 
3.39-004 
4.23-006 
2,32-006 
2 , 16-002 

20.00000 

7.56-001 
3.77-005 
1,86-002 
3,45-004 
1.28-005 
1.02-001 
9.23-002 
7.26-006 
5.30-004 
6.39-006 
5.49-006 
1 .87-002 

50.00000 

4.96-001 
2,48-005 
1,22-002 
2,26-004 
8,42-006 
8.55-002 
2.26-001 
4.77-006 
4.47-004 
9.31-006 
5.67-006 
1 .23-002 
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TABLE VI (Contd.) 

TIME 
F L U X . 
RA226 
RA227 
A C 2 2 7 
A C 2 2 8 
TH227 
TH228 
TH229 
R A 2 2 3 
RA224 
RA225 
AC225 
COMBl 

55.00000 
7.0+014 

4.63-001 
2.31-005 
1.14-002 
2.11-004 
7.85-006 
8.03-002 
2.35-001 
4.45-006 
4.20-004 
7.94-006 
5,43-006 
1.14-002 

60.00000 65.00000 
TARGET.RA226 

4.31-001 
2.15-005 
1.06-002 
1.97-004 
7.32-006 
7.52-002 
2.41-001 
4.15-006 
3.93-004 
7.56-006 
5.17-006 
1.07-002 

4.02-001 
2.01-005 
9.91-003 
1.83-004 
6.82-006 
7.03-002 
2.44-001 
3.67-006 
3.68-004 
7.16-006 
4.92-006 
9.93-003 

70.00000 7S.00000 
DATA TYPE.YIELD 

3.75-001 
1.87-005 
9.24-003 
1.71-004 
6.36-006 
6.57-002 
2.45-001 
3.60-006 
3.44-004 
6.61-006 
4.67-006 
9.26-003 

3.50-001 
1.75-005 
8.62-003 
1.59-004 
5.93-006 
6.13-002 
2.44-001 
3.36-006 
3.21-004 
6.45-006 
4.42-006 
8.63-003 

80.00000 

3.26-001 
1,63-005 
8,03-003 
1,49-004 
5.53-006 
5.72-002 
2.42-001 
3. 13-006 
2,99-004 
6,10-006 
4,19-006 
8,05-003 

TABLE VII 
TARGET. RA226 

DATA TYFE. YIELD-ATOMS PER ATOM TARGET 
FLUX. 2.0+OlS 

TIME SPAN. 0- 5 

-JMir 
F L U X . 
RA?76 
R A 2 2 7 
AC227 
AC228 
TH227 
TH228 
TH229 
R A 2 2 3 
RA224 
RA225 
AC225 
COMRl 

T IME 
F L U X . 
RA226 
PA227 
AC227 
AC228 
TH227 
TH2?8 
TH2?9 
Ra273 
RA224 
PA225 
4C225 
COMRl 

T IME 
F L U X . 
RA226 
R4227 
AC227 
AC228 
TH227 
TH2?8 
TH7?Q 
RA223 
RA224 
R A 2 2 5 
AC22S 
COMBl 

0.00500 
2.0+015 

I.00+000 
1.11-004 
1.04-004 
3.66-007 
2.32-010 
2.00-008 
7.01-012 
1.76-013 
3.35-013 
1.04-017 
6.60-021 
2.15-004 

O.?0000 
2.0+015 

9.92-001 
1.42-004 
6.69-003 
3.04-004 
S.70-007 
8.47-004 
1.22-005 
1.71-008 
S.33-007 
5.83-010 
1.15-0 11 
6,83-003 

0.80000 
2.0+01S 

9.66-001 
1.38-004 
1.73-002 
8.99-004 
3.83-006 
1.23-002 
8.35-004 
4.93-007 
2.71-005 
1.34-007 
1.13-008 
1.75-002 

0.00800 0.01000 
TARGET.RA226 

1.00+000 
1.30-004 
2.07-004 
1.12-306 
7.26-010 
9.23-009 
4.74-011 
8.29-013 
2.27-012 
1.00-016 
8.86-020 
3.37-004 

0.30000 

1.00+000 
1,36-0 04 
2.61-004 
1.97-006 
1.23-009 
1.91-007 
1,20-010 
1.74-012 
5.71-012 
3.04-016 
3.20-019 
4,17-004 

0.40000 
TARGET.RA226 

9.66-001 
1.4 1-004 
9.32-003 
4.50-004 
1.10-006 
2.00-003 
4.55-005 
5.07-009 
1.88-006 
3.21-009 
9.71-011 
9.46-003 

0.90000 

9.84-001 
1.40-004 
1.lS-002 
5.74-004 
1.69-006 
3,55-003 
1,11-004 
1,05-007 
4.36-006 
1.02-008 
4.17-010 
1.17-002 

I.00000 
TARGET.RA226 

9.65-001 
1.36-004 
1.82-302 
9.50-004 
4.25-006 
1.48-302 
1.I 5-003 
6.16-007 
3.57-005 
2.00-007 
1.91-008 
1.84-002 

9.61-001 
1.37-004 
1.90-002 
9.92-004 
4.62-006 
1.75-002 
1.53-003 
7.46-007 
4.53-005 
2.85-007 
3.02-008 
1.91-002 

0,05000 0.08000 
DATA TYPE.YIELD 

9.98-001 
1,42-004 
1,60-003 
4.67-005 
4.20-009 
2,63-005 
8.28-008 
3.01-010 
3.69-009 
9.71-013 
4.55-015 
1.95-003 

0.50000 

9.97-001 
1.42-004 
2,89-003 
9,72-005 
1,07-007 
9.36-005 
4,90-007 
1.24-009 
2.27-008 
9.27-012 
7.02-014 
3.03-003 

0.60000 
DATA TYPE.YIELD 

9,80-001 
1 ,40-004 
1.34-002 

• 6.78-004 
2.28-006 
5.4 1 -003 
2.17-004 
1.79-007 
6.14-006 
2.4 1-008 
1.25-009 
1.35-002 

I.10000 

9.76-001 
1.39-004 
1.49-002 
7.65-004 
2.84-006 
7.52-003 
3.70-004 
2.70-007 
1.32-005 
4 .77-006 
2.99-009 
1.51-002 

1.20000 
DATA TYPE.YIELD 

9,57-001 
1,37-004 
1,96-002 
1,03-003 
4,94-006 
2,02-002 
1.97-003 
8.81-007 
5.58-005 
3.68-007 
4.53-008 
1.98-002 

9.53-001 
1.36-004 
2.01-002 
1.06-003 
5,21-006 
2,29-002 
2,46-003 
1 ,01-006 
6.69-005 
5.12-007 
6.53-008 
2.03-002 

0.looon 

9.96-001 
1 .42-004 
3.56-003 
1 .33-004 
1,63-007 
1,65-004 
1.11-006 
2,40-009 
5,07-006 
2,63-011 
2,51-013 
3.72-003 

0.70000 

9.72-001 
1,39-004 
1 ,62-002 
8,38-004 
3,36-006 
9,62-003 
5,75-004 
3.76-007 
1.96-005 
8.35-008 
6,13-009 
I.64-002 

1.30000 

9,49-001 
1.35-004 
2,06-002 
1.08-003 
5.45-006 
2,57-002 
3.04-003 
1.15-006 
7.97-005 
6,56-007 
9,06-008 
2,07-002 
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TABLE VII (Contd.) 

TIME 1.40000 1.50000 1.60000 1.70000 1.90000 1.90000 
FLUX. 2.0+015 TARGET.RA226 DATA TYPE.YIELD l.vuunn 
-(A2?6 9.46-001 9.42-001 9.38-001 9.34-oni 9.31-001 9.27-001 
"'A?'7 1.35-004 1.34-004 1.34-004 1.33-004 1.33-004 1.32-004 
AC227 2.09-002 2.12-002 2.14-002 ?.16-007 2.17-002 2.18-007 
AC2?8 1.10-003 1.12-003 1.13-003 1.14-003 1.15-003 1. s-003 
TH227 5.65-006 5.82-006 S.96-006 6.07-006 6.17-006 6,25-006 
TH278 2,84-002 3.11-002 3.38-002 3.65-002 3.92-002 4.17-007 
TH279 3.67-003 4.36-003 5.11-003 ==,92-003 6,79-003 7,71-003 
PA273 1,27-006 1.40-006 1.52-006 1.63-006 1.74-006 1.84-006 
RA224 9.09-005 1.04-004 1.16-0C4 1.30-004 1.43-004 1.56-004 
RA225 8,20-007 1.01-006 1.21-006 1.44-006 1.68-006 1.94-006 
AC225 1,22-007 1.60-007 2.06-007 2.59-007 3.20-007 3.90-007 
COMBl 2.10-00,7 2.13-002 2.15-002 2.17-002 2.19-002 2.19-002 

TIME 2.00000 2.10000 2.20000 2.30000 2.40000 2.50000 
FLUX. 2.0+015 TARGET.RA226 DATA TYPE.YIELD 
RA276 9.23-001 9.19-001 9.16-001 9.12-001 9.08-001 9.05-001 
PA777 1.32-004 1.31-004 1,31-004 1.30-004 1.30-004 1.29-004 
AC777 2.!a-00? 2.19-002 2.20-002 7.20-007 2.20-002 2.19-002 
AC228 1.16-003 1.16-003 1.16-003 1.16-003 1.16-003 1,16-003 
TH277 6,31-006 6,36-006 6,39-006 6,42-006 6,44-006 6,46-006 
TH223 4,43-002 4.68-002 4.92-002 5.16-002 5.39-002 5.62-002 
TH229 8.69-003 9.73-003 1.08-002 1.19-002 1,31-002 1,44-002 
RA223 1,94-006 2.02-006 2.11-006 2.16-006 2.25-006 2.32-006 
RA274 1.69-004 1.83-304 1.96-004 2.09-004 2,21-004 2,34-004 
RA22S 2.22-006 2.52-006 2.83-006 3.16-006 3.50-006 3.65-006 
AC27S 4.68-007 5.56-007 6.53-007 7,59-007 8.74-007 9,98-007 
COMRl 2,20-00? 2.21-302 2.21-002 2.21-002 2.21-002 2.21-002 

TIMF 2.60000 2.70000 2.80000 2.90000 3.00000 3.10000 
FLUX. 2.0+015 TARGET.RA226 DATA TYPE.YIELD 
PA226 9.01-001 8.99-001 8.94-001 8.90-001 8.97-001 9.93-001 
RA227 1.29-004 1.29-004 1.78-004 1.27-004 1.27-004 1.26-004 
AC227 2.19-002 2.19-002 2.18-002 2,16-002 2,17-002 2,17-002 
AC228 1,16-003 1.16-303 1.15-003 1.15-003 1.15-003 1.15-003 
TH277 6.46-006 6.46-006 6.46-006 6.46-006 6.45-006 6,44-006 
TH778 5.84-00? 6.05-002 6.26-002 6,46-002 6.66-002 6.65-002 
TH279 1.56-002 1.70-002 1.83-002 1.97-002 2.12-002 2.27-00? 
R4773 2.38-006 2.43-006 2.48-006 7.52-006 2.56-006 2,60-006 
RA774 2.47-004 2.59-004 2,71-004 7,62-004 2,94-004 3,05-004 
RA225 4,21-006 4.59-006 4.97-006 5.36-006 5.75-006 6.16-006 
4C225 1.13-006 1.27-006 1.42-006 1.56-006 1.75-006 1.93-006 
COMBl 2.20-002 2.20-002 2.20-002 2.19-002 2.18-002 2,16-002 

TIME 3,20000 3.30000 3.40000 3.50000 3.60000 3.60000 
rLUX. 2.0+015 TARGET.RA226 DATA TYPE.YIELD 
0A2'6 6.60-001 8.76-001 8.73-001 8.69-001 8.66-001 8.59-001 
RA277 1.26-004 1.25-004 1.25-004 1.24-004 1.24-004 1.23-004 
AC227 2.16-002 2.15-002 2.15-002 2.14-002 2.13-002 2.12-002 
AC228 1.14-003 1.14-003 1.13-003 1.13-003 1.13-003 1.12-003 
TH777 6.42-006 6,41-006 6.39-006 6.37-006 6.35-006 6,31-006 
TH278 7,03-00? 7.21-002 7.39-002 7.55-002 7.72-002 8,03-002 
TH??o 2.42-00? 2.57-002 2.73-002 2.89-002 3.06-002 3.39-002 
RA273 2.63-006 2.66-006 2,69-006 7,71-006 2.73-006 2.76-006 
RA224 3,15-004 3.26-004 3.36-004 3.46-004 3.56-004 3.74-004 
RA225 6.56-006 6.97-006 7.39-006 7.80-006 8.22-006 9,06-006 
AC22S 2,11-006 2,30-006 2.50-006 2.70-006 2.91-006 3,34-006 
COMBl 2,17-002 2.16-002 2.16-002 2.15-002 2,14-002 2,13-002 

TIME 4,00000 4.20000 4.40000 4.60000 4.80000 5.00000 
FLUX. 2.0+015 TARGET.RA226 DATA TYPE.YIELD 
RA226 8.52-001 8.45-001 8,39-001 8,32-001 8.25-001 8.19-001 
RA277 1.22-004 1.21-004 1.20-004 1.19-004 1.18-004 1.17-004 
AC277 2.10-00? 2.08-302 2.07-002 2.05-00? 2,04-002 2.02-002 
AC278 1.11-003 1.10-303 1.09-003 1.09-003 1.08-003 1.07-003 
TH227 6.27-006 6,22-006 6,18-006 6.13-006 6.08-006 6,04-006 
TH228 8,32-002 8.59-302 8.84-002 9.07-002 9.29-002 9.49-002 
TH229 3.74-002 4.10-002 4.46-002 4.83-002 5.21-002 5,59-002 
RA223 2,78-006 2,79-006 2.80-006 2.81-006 2.61-006 2.80-006 
RA224 3.92-004 4,08-004 4,23-004 4,36-004 4,51-004 4.63-004 
RA225 9.89-006 1.07-005 1.15-005 1.23-005 1.31-005 1.39-005 
AC225 3.80-006 4.27-006 4.75-006 5,24-006 5.74-006 6.24-006 
COMDl 2.11-002 2.10-002 2.08-002 2,06-002 2,05-002 2.03-002 
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TABLE VIII 
T A R G E T . RA226 

DATA T Y P E . YIELD-ATOMS PER ATOM TARGET 
F L U X . 5.0+015 

TIME S P A N . 0- 5 

TIMF 0.00500 0.00900 0.01000 0.05000 0.08000 0.10000 
F L U X . 5.0+015 TAPGET.PA226 DATA TYPE.YIELD 
R A 7 2 6 1.00+000 9.99-001 9.99-001 9,95-001 9.92-001 9.90-001 
R A 2 7 7 7.78-004 3.75-004 3.39-004 3.55-004 3,54-004 3.S3-004 
AC2?7 2.59-004 S.14-004 6.97-004 4.26-003 6.56-003 7.94-003 
AC278 2.28-006 6.95-006 1.16-005 2.79-004 5.64-004 7.55-004 
TM277 5.75-010 1.79-009 3.03-009 9,43-008 2.24-007 3,28-007 
TH228 1,24-007 5.74-007 1.19-006 1.59-004 5.51-004 9.58-004 
TH229 1.09-010 7.38-010 1.86-009 1.26-006 7.29-006 1,63-005 
RA223 4,37-013 2.05-012 4,28-012 6,91-010 2.70-009 5.04-009 
PA224 2.09-012 1.41-011 3.55-011 2.36-OOP 1.35-007 2.98-007 
RA225 1.62-016 1.56-015 4.72-015 1.48-011 1,39-010 3.91-010 
AC225 1.03-019 1.38-018 4.98-018 6.97-014 1.06-012 3.76-012 
COMRl 5.37-004 8.39-304 1.04-003 4.61-003 6.92-003 6.30-003 

TIME 0.70000 0.30000 0.40000 0.50000 0.60000 0.73000 
F L U X . 5.0 + 015 TARG'iT.RA226 DATA TYPE.YIELD 
R A 2 2 6 9.80-001 9.70-001 9.61-001 9.51-001 9.42-001 9,32-001 
R A 2 2 7 3,50-004 3.46-004 3.43-004 3.39-004 3.36-004 3.33-004 
A C 2 2 7 1.33-00? 1.68-002 1.90-002 7.04-002 2.12-002 2,17-00? 
A C 2 2 8 1.55-003 2.08-003 2.42-003 2.64-003 2.77-003 2.84-003 
TH227 9.34-007 1.50-006 1,95-006 2,27-006 2.49-006 2.63-006 
TH228 4.51-003 9.86-003 1.62-002 2.30-002 2,99-002 3.67-002 
TH229 1.68-004 5.88-304 1.3S-003 7.50-003 4.03-003 5,95-003 
RA273 3,06-008 7.77-008 1.40-007 7.10-007 2.82-007 3,52-007 
RA774 7.94-006 9.75-006 2.13-005 3.73-005 5.71-005 7.99-005 
RA275 8.23-00'^ 4.30-008 1.30-007 2.93-007 5.53-007 9,25-007 
AC225 1,65-010 1.33-009 5.49-009 1.58-008 3.63-006 7.16-008 
COMPI 1.37-002 1.71-002 1.93-002 2.07-002 2.15-002 2,20-002 

TIME 0.80000 0.90000 1.00000 1.10000 1.20000 1.30000 
F L U X . 5.0+015 TARGET.RA226 DATA TYPE.YIELD 
RA226 9.23-001 9.14-001 9.05-001 8.96-001 8.87-001 8.79-001 
R A 2 2 7 3.29-004 3.26-004 3.23-004 3.20-004 3.16-004 3.13-004 
A C 2 2 7 2,19-00? 2.20-002 2.19-002 2.19-002 2.17-002 2.16-002 
A C 2 2 8 2,66-003 2.90-003 2.90-003 2,89-003 2.86-003 2.86-003 
T H 7 2 7 2.72-006 2.77-006 2.79-006 7.80-006 2.79-006 2,78-006 
TH278 4.32-007 4.95-002 5.54-002 6.09-007 6.61-002 7.09-00? 
TH279 8.73-003 1.09-007 1.39-00? 1.71-007 2.06-002 2.43-007 
RA223 4.18-007 4.79-007 5.33-007 5.81-007 6.23-007 6,59-007 
PA274 1.05-004 1.37-004 1.59-004 1.67-004 2.15-004 2,42-004 
R A 2 2 5 1,42-006 2.04-006 2.78-006 .3.65-006 4.64-006 5,74-006 
4C225 1,27-007 2,07-007 3,16-007 4.60-007 6.40-007 9.61-007 
COMBl 2.22-002 2.23-002 2.23-002 2.22-002 2.20-002 2.19-002 

TIME 1.40000 1.50000 1.60000 1.70000 1.60000 1.90000 
F L U X . 5.0+015 TARGET.RA226 DATA TYPE.YIELD 
R A 2 2 6 8.69-001 8.61-001 8.52-001 6,44-001 8.35-001 6,27-001 
R A 2 7 7 3.10-004 3.07-004 3.04-004 3,01-004 2.98-004 2.95-004 
A C 2 7 7 2,14-00? 2,12-002 2.10-002 2,08-002 2.06-002 2.04-002 
AC228 7,83-003 7,81-003 2,78-003 7,76-003 2.73-003 2.70-003 
T H 7 7 7 2.76-006 2,74-006 2.77-006 7.70-006 2.67-006 2.65-006 
TH278 7.54-002 7.95-302 8.33-002 8.68-002 9.00-002 9.30-002 
TH229 2.83-002 3.25-302 3.68-002 4.13-002 4.59-002 5.06-002 
RA223 6.90-007 7.17-007 7.39-007 7.57-007 7.72-007 7.84-007 
RA224 2.68-004 2,94-304 3.18-004 3,41-004 3.63-004 3,84-004 
RA225 6,93-006 8,22-006 9.58-006 1.10-005 1.25-005 1,40-005 
AC225 1.12-006 1.43-006 1.79-006 2,19-006 2,63-006 3.12-006 
COMBl 2.17-002 2,15-002 2.13-002 2.11-002 2.09-002 2.07-002 

TIME 2.00000 2.10000 2.20000 2.30000 2.40000 2,50000 

F L U X . 5.0 + 015 TARGET.RA226 ^ATA ryPE^ylE^^O 

RA226 8.19-001 8.11-001 8,02-001 7.95-001 I'Sy-OOl Z*Zf"S21 
R A 2 2 7 2.92-004 2.89-004 2,86-004 2.83-004 2,81-004 2,78-004 
A C 2 2 7 2,02-002 2,00-002 1.96-002 1.96-002 1.94-002 1.92-002 
A C 2 7 8 2.68-003 2.65-003 2.63-003 2.60-003 2.57-003 2.55-003 
T H 2 2 7 2.62-006 2.59-006 2.57-006 2,54-006 2.52-006 2,49-006 
T H 2 2 8 9,57-002 9,81-002 1.00-001 1.02-001 1.04-001 1,06-001 
TH229 5.54-002 6.03-002 6.53-002 7.03-002 7.53-002 8.03-002 
R A 2 2 3 7.93-007 8.01-007 8.C6-007 8,09-007 8,11-007 8,12-007 
R A 2 2 4 4,03-004 4,21-004 4.38-004 4.54-004 4.68-004 4,61-004 
RA225 1,56-005 1.72-005 1.98-0C5 2.05-005 2,21-005 2,37-005 
AC22'= 3,65-006 4,23-006 4.84-006 5,49-006 6,18-006 6,90-006 
COMBl 2,05-00? 2,03-002 2,01-002 1,99-002 1,97-002 1,95-002 





15 

TABLE VIII (Contd.) 

TIMF 
F L U X . 
R A 2 2 6 
R A 2 2 7 
A C 2 2 7 
A C 2 2 8 
TH2?7 
TH779 
TH2?9 
RA 7 7 3 
RA774 
PA775 
AC2?5 
COMRl 

TIME 
F L U X . 
RA276 
RA277 
A C 2 2 7 
AC228 
TH277 
TH778 
TH779 
RA223 
RA224 
RA275 
AC225 
COMBl 

TIME 
F L U X . 
RA226 
PA277 
AC277 
AC778 
TH277 
TH228 
TH229 
RA2?3 
RA224 
RA225 
AC225 
COMBl 

2.60000 
5.0+015 

7.71-001 
2.75-004 
I.90-002 
2.52-003 
2.47-006 
I.07-001 
8.54-00? 
8.12-007 
4.94-004 
2.54-005 
7.65-006 
1,93-002 

3.20000 
5.0+015 

7.26-001 
2.59-004 
1.79-002 
2.38-003 
2.32-006 
1.13-001 
I.16-001 
7.93-007 
5.46-004 
3.46-005 
1,26-005 
1,82-002 

4,00000 
5.0+015 

6.70-001 
2.39-004 
1.66-002 
2.19-003 
2.15-006 
1.14-001 
1.53-001 
7.47-007 
5.75-004 
4.47-005 
1,96-005 
1,68-002 

2.70000 2.8000C 
TA R G E T . P A 2 2 6 

7.63-001 
2,72-004 
1.88-002 
2.50-003 
2.44-006 
1.09-001 
9.05-002 
a.10-007 
5.05-004 
7.70-005 
8.42-006 
1.91-302 

3.30000 

7.56-001 
2.70-004 
1.87-002 
2.47-003 
2.42-006 
1.10-00! 
9.55-002 
8.08-007 
5.lS-004 
2.66-005 
9.22-006 
1.89-002 

3,40000 
T A R G ' ; T = R A 2 2 6 

7.19-001 
2.56-004 
1.78-002 
2.35-003 
7.30-006 
1.13-00! 
1.70-301 
7.98-007 
5.52-004 
3.60-005 
1.35-005 
1.80-002 

4.20000 

7.12-001 
2.54-004 
1.76-002 
2.33-003 
2.78-006 
1.14-001 
I .2'=-001 
7.e-'-007 
5.57-004 
3.74-005 
1.43-005 
1.78-002 

4.40000 
TARGET.RA226 

6.57-001 
2.34-004 
1,62-002 
2.15-003 
2.10-006 
1.14-001 
1.62-001 
7.34-007 
5.77-004 
4.67-005 
2.12-005 
1.65-002 

6.44-001 
2.70-004 
1.59-002 
2.11-003 
2.06-006 
1.14-001 
1.70-00! 
7.21-007 
S.77-004 
4.66-005 
2.29-005 
I.61-002 

1 2.90000 3.00000 
DATA TYPE.YIELD 

7.48-001 
2.67-004 
1.85-002 
2.45-003 
7.40-006 
1.11-00! 
1.01-00! 
8.05-007 
5,24-004 
3,01-005 
1,00-005 
1,67-002 

3.50000 

7.41-001 
2.64-004 
1.83-002 
2.42-003 
2.37-006 
1.11-00! 
1.06-00! 
8.02-007 
S.32-O04 
3.!6-OOR 
1.09-005 
1.86-002 

3.60000 
DATA TYPE.YIELD 

7,05-001 
7.51-004 
1.74-002 
7.31-003 
7.26-006 
1.14-001 
1.30-001 
7.78-007 
5.61-004 
3,67-005 
1.52-005 
1.77-002 

4.60000 

6.98-001 
2.49-004 
1.72-00? 
2.28-003 
2.23-006 
1.14-001 
1.35-001 
7.72-007 
5.65-004 
4.00-005 
1.61-005 
1.75-002 

4.60000 
DATA TYPE.YIELD 

6.31-001 
2.25-004 
1.56-002 
2.07-003 
2.02-006 
1.13-001 
1.78-001 
7.06-007 
5.77-004 
S.03-005 
2.44-005 
1.56-002 

6.19-001 
2.21-004 
1.53-002 
2.02-003 
1.98-006 
1.12-001 
1,86-001 
6,95-007 
5.74-004 
5. 17-005 
2.59-005 
1,55-002 

3.10000 

7.33-001 
2.62-004 
1.81-002 
2,40-003 
2,35-006 
I ,17-00! 
1 , 1 1-001 
7.98-007 
5.40-004 
3.31-005 
1«17-005 
1.64-002 

3.80000 

6.84-001 
2.44-004 
1,69-00? 
2,24-003 
2.19-006 
1,15-001 
1,44-001 
7,60-007 
5,71-004 
4 ,24-005 
1,78-005 
1.71-002 

5.00000 

6,06-001 
2,16-004 
1.50-002 
1.98-003 
1,94-006 
1,11-00 1 
1 ,93-001 
6,82-007 
5,71-004 
5,30-005 
2,73-005 
1,52-002 

TABLE IX 

TARGET. RA226 
DATA TYPE. YIELD-ATOMS PER ATOM TARGET 

FLUX. 1.0+016 
TIME SPAN. 0- 2 

TIME 
FLUX. 
RA226 
RA227 
AC277 
AC778 
TH227 
TH22e 
TH229 
RA223 
RA224 
RA225 
AC225 
COMPI 

0.00100 
1.0+016 

1,00+000 
1.86-004 
4.00-005 
2.23-007 
2.74-01 1 
4.42-009 
3.20-012 
7.61-015 
3.07-014 
2.16-018 
6,71-022 
2.26-004 

0.00500 0.00800 
TARGET.RA226 

9.99-001 
5,55-004 
5,15-004 
9.06-006 
1.13-009 
4,96-007 
8.71-010 
8.64-013 
8.33-012 
1.29-015 
6.21-019 
1.07-003 

9.98-001 
6.49-004 
1.02-003 
2.76-005 
3.49-009 
2.28-006 
5.87-009 
4.01-012 
5.61-01 1 
1.24-014 
1.10-017 
1,66-003 

0.01000 0,05000 
DATA TYPE.YIELD 

9.98-001 
6.77-004 
1.37-003 
4.60-005 
5,87-009 
4.70-006 
1.47-008 
8,34-012 
1,41-010 
3,75-014 
3,96-017 
2,03-003 

9,90-001 
7,07-004 
7.74-003 
1.04-003 
1.58-007 
5.99-004 
9.58-006 
1.20-009 
9.00-008 
1.14-010 
5.39-013 
8.45-003 

0,10000 

9.80-001 
7.00-004 
1,32-002 
2.60-003 
4.65-007 
3,39-003 
1.18-004 
7.64-009 
I.08-006 
2.89-009 
2.81-011 
1.39-002 
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T A B L E IX (Contd.) 

JI^F 0.15000 0.20000 0.250C0 0.30000 0.350C0 0.40000 
FLUX. 1.0+016 TARGET.RA226 DATA TYPE.YIELD 0.40000 
SJf?S 9.70-001 9.61-001 9.51-001 9.42-001 9.32-001 9.23-001 
?*ffZ 6.93-004 6.86-004 6.79-004 6.72-004 6.65-004 6I59-OO4 
* " | Z 1.67-002 1.89-002 2.03-002 2.12-002 2.17-002 t.lZ-oot 
AC2?8 3.79-003 4.60-003 5.12-003 5,44-003 5.63-00^ 5!74-Oof 
IIIU I'SS-OO-' 9.90-007 1.16-006 1.27-006 i:55-006 l.lo-Ool 
TH228 8.14-003 1.41-002 2.07-002 2.76-002 3.4i-002 i.ll-Oot 
TH229 4.53-004 1.11-003 2.13-003 3.53-003 slsl-ool ^lU-Ool 
RA223 1,99-008 3.65-008 5.57-008 7.61-008 9.64-6o8 l.?6-007 
RA224 4.06-006 9.67-006 1.81-005 2.93-005 4I30-O0S S ! B R - S O 5 
RA22S 1.70-008 5.62-008 1.36-007 i.72-00? 4.79-007 7.|i-§07 
AC225 2.56-010 1.15-009 3.57-009 8.75-009 i;83-00e sl^O-OOfl 
COMPI 1.74-002 1.96-002 2.10-002 2.18-002 2:i3-8oi Ille-SSf 

L'̂ .S , ^ 2:5^°°° 0.50000 0.55000 0.60000 0.65000 0.7000O 
FLUX. 1.0+016 TARGET.RA226 DATA TYPE.YIELD u.'uunn 
RA226 9,14-001 9,05-001 8,96-001 8,87-001 8,78-00! 9,69-001 
?*|?Z §•^^-2°'' 6'*6-004 6,39-004 6,33-Ooi 6,2?-Ooi i lo-§8i 
* " | I i'?°-222 2.20-002 2.19-002 2,17-002 2.16-002 2ll4-002 
AC228 S.79-003 5.80-003 5.79-003 5.76-003 5.73-003 slee-Ool 
TH227 1.42-006 1.44-006 1.44-006 1.44-006 1.43-006 l.tt-Ocl 
TH228 4.74-002 5.35-002 S.92-002 6.45-002 6195-002 7.41-0ol 

I'illt l'2g-222 1.29-002 1.60-002 1,94-ooi 2.3T-55i 2 7^-561 
SJiS? 1.35-007 1.52-007 1.68-007 1.82-007 1.95-007 2,06-007 
ntm 7*f'l'22! '5,55-005 1,16-004 1,37-004 1,58-004 1.80-004 
Arlfl i*i^"22* 1.63-006 2.21-006 2.90-006 3.70-006 4,61-006 
AC2?5 5.80-008 9.25-008 1.40-007 2.02-007 2,82-007 3,91-007 
COMBl 2,26-002 2.26-002 2.25-002 2.24-002 2.22-002 i.Io-002 
J,','̂^ , « 0.75000 0.80000 0.65000 0.90000 0.95000 1.00000 
FLUX. 1.0+016 TARGET.RA226 DATA TYPE.YIELD i.uuuuu 
2???S 8,61-001 8.52-001 8.44-001 8.35-00! 8.27-001 8.19-001 
RA227 6.14-004 6.08-004 6.02-004 5,96-004 5.90-004 5,94-004 
* " 2 7 2.12-002 2.10-002 2.06-002 2.06-002 2.04-002 2,02-002 
AC226 5.64-003 5.59-003 5.53-003 5,48-003 5.43-003 5,36-003 
TH227 1.41-006 1.40-006 1.39-006 1.37-006 1.36-006 1,35-006 
TH27B 7,84-00? 8,23-002 8.59-002 8.93-002 9.23-002 9.51-00? 
TH229 3.11-002 3.54-002 3.99-002 4.45-007 4.92-002 5,40-002 
RA223 2,16-007 2,25-007 2,33-007 2.40-007 2.45-007 2,50-007 
RA224 2.02-004 2.23-004 2.44-004 2,65-004 2,85-004 3,05-004 
RA22S 5,62-006 6,73-006 7,94-006 9,25-006 1.06-005 1,21-005 
AC225 5,02-007 6.47-007 8.16-007 1.01-006 1.24-006 1,49-006 
COMBl 2,16-002 2.16-002 2.14-002 2.12-002 2.10-002 2.08-002 
•"•'ME 1.05000 1.10000 1.15000* 1.20000 1.25000 1.30000 
FLUX. 1.0+016 TARGET.RA226 DATA TYPE.YIELD 
RA226 8.11-001 8,02-001 7.95-001 7.67-001 7.79-001 7.71-001 
RA227 5.79-004 5.73-004 5.67-004 5.61-004 5.56-004 5,50-004 
4C277 2.00-002 1.98-002 1.96-002 1,94-002 1,92-002 1,90-002 
AC22B 5,32-003 5.27-003 5.22-003 5,17-003 5.12-003 5.06-003 
TH2?7 1.34-006 1.32-006 1.31-006 1.30-006 1.28-006 1.27-006 
TH228 9.77-00? 1.00-001 1.02-001 1,04-001 1.06-001 1.07-001 
TH229 5.89-002 6.38-002 6,88-002 7.39-002 7.69-002 6,40-002 
RA223 2,55-007 2.58-007 2.61-007 2.64-007 2.66-007 2,67-007 
RA224 3,24-004 3.42-004 3.60-004 3.76-004 3.92-004 4.07-004 
RA225 1.37-005 1.53-005 1.70-005 1,87-005 2.05-005 2.23-005 
AC225 1.77-006 2.09-006 2.44-006 2,81-006 3,22-006 3.67-006 
COMBl 2.06-002 2.04-002 2.02-002 2.00-002 1.99-002 1.96-002 
TIME 1.35000 1.40000 1.45000 1,50000 1.55000 1.60000 
FLUX. 1.0+016 TARGCT.RA226 DATA TYPE.YIELD 
RA226 7.63-001 7.56-001 7.48-001 7.41-00! 7.33-001 7.26-001 
RA2?7 5.45-004 5.39-004 5.34-004 5.29-004 5.23-004 5.16-004 
AC227 1.89-002 1.67-002 1.85-002 1.83-002 1.81-002 1.79-002 
AC228 B.01-003 4.96-003 4.91-003 4.97-003 4.62-003 4.77-003 
TH227 1.26-006 1.25-006 1.23-006 1.22-006 1.21-006 1.20-006 
TH228 1.09-00! 1.10-001 1.11-00! 1.12-00! 1,13-001 1.13-001 
TH229 a.91-002 9.42-002 9.93-002 1.04-001 1.39-001 1,14-001 
RA223 2,68-007 2.69-007 2.69-007 2.69-007 2.69-007 2,69-007 
PA224 4,21-004 4.34-004 4.46-004 4.58-004 4.69-004 4.79-004 
RA225 2.42-005 2.61-005 2.80-005 2.99-005 3.19-005 3.39-005 
AC22'== 4,14-006 4,64-006 5,18-006 5.75-006 6.34-006 6.97-006 
COMBl 1.94-002 1,92-002 1.90-002 1.68-002 1.66-002 1.85-002 
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TABLE IX (Contd.) 

TIME 
F L U X . 
RA226 
R A 2 2 7 
AC227 
AC228 
TH227 
TH22S 
TH229 
RA223 
RA224 
RA225 
AC225 
COMBl 

1.65000 
1.0+016 

7.19-00! 
S,I 3-004 
1.78-002 
4.72-003 
1.18-006 
1 . 1 4-001 
1.19-00! 
2.68-007 
4,80-004 
3,58-005 
7,62-006 
1,83-002 

1.70000 1.75000 
TAR G E T . R A 2 2 6 

7.12-001 
5.08-004 
I.76-002 
4.67-003 
1.17-006 
1.14-001 
1.24-001 
2.67-007 
4.96-004 
3.78-005 
8,30-006 
1,91-002 

7.05-001 
5.03-004 
1.74-002 
4.63-003 
1.16-006 
1.15-001 
1.29-001 
2.66-0C7 
5.04-004 
3.99-005 
9.00-006 
1.79-002 

1,80000 1,90000 
DATA TYPE.YIELD 

6.98-00! 
4.98-004 
I.72-002 
4.58-003 
1,15-006 
1,15-00! 
I.34-001 
2.65-007 
5.11-004 
4.17-005 
9.73-006 
1.77-002 

6.84-001 
4 .88-004 
1.69-002 
4.49-003 
1.13-006 
1.15-001 
I.43-001 
2.63-007 
5.23-004 
4.56-005 
1.13-005 
1.74-002 

2.00000 

6.70-001 
4.78-004 
1,66-002 
4,40-003 
1•10-006 
1,15-001 
1.52-001 
2.60-007 
5,33-004 
4.94-005 
1,29-005 
1,70-002 
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